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NEUROCIRCULATORY ASTHENIA
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Paul I. Ekart

SENIOR THESIS
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UNIVERSITY OF NEBRASKA, OMAHA
1944

PREFACE
Although Neuroc1rculatory Asthen1a ia not
a newly recognized disorder, it is only in time of
war that the condition becomes of so great a con
sequence that it 1s generally recognized for the
important clinical syndrome that 1t is.

This paper,

necessarily, is concerned with the disorder as applies
particularly to the military personnel since the
majority of the reports are based upon studies of
the soldier.

It has been written in the attempt to

present the more recent trends of thought regarding
�

etiology, treatment, and prognosis of Neurocirculatory
Asthenia.

Much has been written qn the etiology,

little on the treatment and prognosis.

Undoubtedly

much information regarding these phases of the syn
drome will result from studies carried out during
and after this war but as yet only a few reports are
available
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( 1)

INTRODUCTION
White remarks that Neurocirculatory
Asthenia is important for three reasons: first, it
may be as incapacitating as organic heart disease;
second, it is necessary to distinguish it in diagnosis from the latter, and third, because early
proper manag ement is often ne g lected. (1)

Others

stress a fourth: the frequency with which it complicates organic heart disease , wherein it may confuse accurate prognosis, cause unnecessary invalidism or precipitate a breakdown of symptoms in a
well -compensated cardiac patient .
Despite these points , N.c.A. possesses
hardly the status of a minor clinical condition in
general practice .

The facts that the condition is

not fatal and that many individuals lead almost untroubled lives with lesser de 5rees of this syndrome,
seem to justify this evaluation .

Actually pathogen -

isis , diagnosis , and treatment have been so vague
and disputed as to exc ite little interest in civil
practice.
From the military view point, the most
i mpor tant aspect of this problem is to recognize,
before inducti~n if possible, the pros pective re-

(2)

cruits who may break down under training. (2)

That

this has not been entirely successful is evidenced
by two recent reports.

In a twelve-month per iod

there were over 300 soldiers with N.C .A. at the
Fort Devins Station Hospital (nearly ten times as
many as those with organic heart disease). (3)
a

u.s.

At

Naval Base Hospital in the South Pacific 34

per cent of the cardiac cases seen were N. C.A. patients. (4)
An abnormally high de gree of N.C.A. has
long been recognized, generally as but a par t of a
n eurasthenic state and it has so been labeled in
medical practice .

Occurri ng with great frequency

among British soldiers in India and among the Union
soldiers during the Civil War as the result of excess ive strain and hardships , it was called the
"excitable" or "i rritabl e heart of soldiers".

Re-

discovered as a common military disorder in the
Vlorld War it was called the "soldi ers heart" , "dis orde r ed action of t he hear t", and later "effort syndrome".

The term

this country.

11

N.C.A. 11 was finally adopted in

"This remains at t h e present time the

most satisfactory designation, because it expresses
its abnormal character by referring to both neura-

( 3)

sthenic state and circulatory s ymptoms, and at the
same time it does not limit the term to '' effort II or
"irritability" or "soldier", or make it too general
by calling ~it by the vague inclusive desi gnation

"cardiac neurosis".

rt occurs in civilians as well

as in soldiers, it results from exc i tement as well
as from effort, and it is not a normal res ponse to
ordinary effort". {l)

N.C.A. continues to be the most contraversial wartime cardiac problem.

Th ere are some

physicians who refuse to reco gnize it as a clinical
syndrome.

rt has been included by most practicing

as a part of t he more gene ral terms "ne urasthenia",
"nervou·s prostration t1, and "n eurosis t1.

There are

•
others who h ave found it wise to tr e at a patient
with this condition as an ordinary medical patient
suffering from fati gue without r e ferrin g him either
to a cardialogist or to a psychiatrist and in this
way to avoid overemphasis either of the cardiac or
of the mental state in the patients mind.

But by

what ever name their condition is called and no
matter what the em phasis, soldiers who dis play the
symptoms of N.C.A. constitute one of the i mportant
warti me medical problems. (5)

(4)

INCIDENCE
It is impossible to state accurately the
frequency of N.C .A. for several reasons.

The border -

line is very wide and indistinct, and where t he
normal response ends and the abnormal response be gins is impossible to say.

"The small incidence of

this disorder in the United States Army recruits is
grossly misleading; potential cas es are not recognized". (5)

The syndrome, particularly in a mild

form, may escape recognition, which depends more upon history and observation of the response to exertion than positive findings from routine examinations. (2)
During the last war , large numbers of these
cases appeared in the warring armies .

According to

Lewis there were about 60,000 cases of "effort syndrome" in the British Forces dur ing the last war, and
of these men about 44,000 received pensions . (6)
Fraser reports that about 29,000 cases were invalided
from the Army and Navy up to May, 1918-, and says they
comprised 80 per cent of all cardiovascular d isorders .

(7)

Of one series of 3,000 civilian patients with

cardiac symptoms or si gns who were seen by White and
Jones 10 per cent were found to have N.C.A. alone and
2 per cent more showed we ll marked N.C.A. complicating

(5)

organic heart disease. (8)

In anoth er series of

5,000 private patients with card iac sym ptoms or
si gns an analysis showed 13.7 pe r cent had definite
N.C.A. (1)

Mccullagh found t hat 2.16 per cent of

2,680 admissions to t h e Cleveland Gene r al ~edical
Clinic had N.C.A. (9)

White and associates after

r e- e xamination of 4,994 men rejecte d for general
military service because of the diagnosis of car diovascular def ects r e port that the third most common
cause f or final rej e ction was N.C.A. with 204 cases
(4 per cent of the total series, or 4. 9 per cent of
those finally labeled 4-F).

Rh eumatic h eart disease

and hy pertension were t h e only conditions causing a
greater number of rejections. (10)
Excluding war conditions, the inci dence
is somewhat greater among women.

Wood states, "It

is possible that the curious lac k of r e co gnition of
Da Costa's s yndrome in civilian lif e is du e to the
f act t hat it is common e r i n women: t h e chan ge of sex ,
plus t h e l a ck of khak i uniform, s eems to h a.ve proved
an e f f ective dis guise". (11)

Race has be en observed

to be a factor in t he i ncidence of N.C.A.

N.C.A. was

found to be very much less comm on in the n e groes (0 .9
per c ent com pared to 5.5 per cent) in t h e study by

(6)

White and his associates. (10)

Brooks states that

66 per cent of his patients were Jews, especially
Russian Jews; next he places the Italians, then the
Irish, then Americans, Scandinavians, and lastly the
Ne groes. (12)

Therefore, although no race is immune,

the emotional races are more susce ptible than the
more stable.

,

( 7)

SYl!PTOMS AND SIGNS

Ther·e is no uniform pattern or constant
severity of symptoms and only in pronounced cases
are all those listed present .
appear alone or combined.

Thus, symptoms may

According to Lewis , the

symptoms which may be observed with the syndrome
are bre athlessness, pain, exhaustion , palpitat ion,
faintness, lassitude, coldness, and sweating of the
hands, irritability, insomnia, shakiness, and flushing.

Among the physical s1 6 ns, one ~ay find an in-

creased heart rate, constant or exaggerated on effort ,
or under emotion; an e~aggerated response of blood
pressure to emotion and effort .

The re spiratory rate

is much exaggerated after exercise and frequent ly at
rest. (6)

Oppenheimer, in describing the condition

as seen in British soldiers in the last Har, states
that they were impressed by the cold blue clammy
hands, axillary sweating , the presence of a coarse
tremor which sometiml::ls amounted to a s~ivering, although they were not cold.

There was a markad dis-

proportion between the sever ity and number of the
subjective symptoms when compared with the objective
signs of N.C.A. (13)

In presenting their findin g s,

Craig and ,Vhi te list t he four cardinal SJmptoms of

(8)

N.C.A. to be pal pitation, respiratory discomfort,
precordial pain, and exhaustion .

Si ghing respi rat-

ion and precordial discomfort are im portant confirmatory si gns and almost pathognomonic of the
condition. (14)

White, in his more recent book,

observes that the presence of abnormally frequent
si ghing 1s a hel pful sign of the existence of N.C .A.
as differentiated from organic h eart disease, for
heart disease even in the prasence of heart failure
is rarely accompanied by si chin g unle ss it is complicated by N.C .A. (1)

(9)

ETIOLOGY
An understanding of the causes of N.C.A .
is prerequisite to intelligent management . The
•
concepts of etiology are based , admittedly, on clinical observation alone.

?uthermore , there is no

uniform pattern of causes for N.C.A.

Most authors

agree that in any patient so many things have combined to produce the syndrome that it is very difficult to pick on one.

Lewis emphasized the role

of infection and the stress of warfare as being
important factors in etiology.

:~any cases during

the last war were diagnosed as valvular hear t disease or myocarditis.

The work of LeViiS served to

eliminate such diseases as etiological, but did confirm the possible occurence of N. C.A. superimposed
on organic heart disease.

In his early cases, he

found a hi sbory of rheumatic fever or chorea in about 23 per cent.

Infection, or infection plus ex-

haustion, fi gured in 33 per cent with dysentary ,
typhoid, diarrhea, or pulmonary conditions occurring freq uently .

Shell Shock , wounds, or poisoning

were relatively unimportant precipitating factors
in Lewis' group of cases.

His early opinion was

,that the syndrome is not prod~ced by a primary defect

(10)

of the nervous system, however, abnormalities of the
central nervous system may play a part in pr oducing
the symptoms and in indi vidual cases this seems quite
li~ e ly.

Lewis was aware of the fact that the psycho-

log ical characteristics of his patients were not
those of the average soldier, but h e dismissed the
neurotic symptoms as additions to the clinical picture and regarded them as not of fundamental importance • ( 15 , 16 )
In the study carried out by Oppenheimer
and Rothschild in 1917 on a group of 100 unselected
cases with a diagnosis of N.C.A., they found a bout
70 per cent suffering from "constitutional ast henia 11
with 36 per cent of these ~iving a family history of
insanity, epilepsy, or nervousness .

The other 30

per cent were la be led as due to infection of the type
reported by Lewis. {17)
Robey and Boas published a paper, at a bout
the same time, in which the syndrome was described
as a vasomotor disturbance occurring in nervous highltstrung persons .

They emphasized t he importance of the

heredity and so-called constitutiona l factors , as they
found these individuals had not been quite up to ave ~age from youth on and showed a fundamental nervous

(11)

instability.

They stressed the frequ ent occ urrence

of mar ked neuro tic sy mptoms in t he se pati ents. (18 )
In the last twenty years, the i mportance
of the p sychic factor has been stressed mo re and
mo re.

Rothschild writing in 1930 con sidered psycho-

ne urosis and N.C.A. as being closely allied and often
coexistent and, in h is opinion, treat ment mu st be
from b oth the medical and psychiatric angles. (19)
Craig and White in their paper presented in 1934
considered the symptoms referab le to the heart as
be ing associated with a "functional nervous disturbance".

They di f ferentiate this synd rome from neuro-

sis as such in which a nx ie ty, hypochondria, or hysteria predominate.

They believed that neurotic or

psychoneurotic factors are present in 75 to 80 per
cent of the cases. (14)

Crile considered N.C.A. as

analogous to exophthalmic goiter with dominating
factors operative such as "emotional state, nervous
strain, worry, and overwork". {20)

In a later paper

when discussin g the surgical treatment of N.c.A. by
denervation of the adrenal glands, h e states, "N.C.A.
is a pathologic state , of excessive stimulation of
the adre nal sympathetic nervous system".

He consid-

ered the operation a s pe cific for the condition and

(12)

reported 87 per cent as cured in 76 uncomplicated
cases.

Of 38 cases complicated by a psychoneurosis

the objective symptoms were improved in most but
the subjective symptoms were unaffected. (21)
Hyperventilation has been proposed as the
mechanism for the basis of symptom production.

Gut-

tmann an4 Jones were unable to establish that the
symptoms most commonly present are produced as a
consequence of over-breathing. (22)

Soley and Shock

a f ter a thorough study of hyperventilation with resulting al kalosis and its relationship to the syndrome brought out the importance of anxiety in the
total picture and the possibil ity of the hyperventilation being a manifestation of anxiety and tension
in the patient . {23)

Jones and Scarisbrick made a

study of the effort response in 10 patients giving
a lifelong history of effort intolerance and in 16
normal controls, using a bicycle ergometer .

The

amount of work done b efore reac hing complete exhaustion was considerably lowe r in the patients than in
the controls.

The rise of lactate and fall of Ph

was considerably greater in the control group than
in the patients .

In the patients no evidence of de -

ficient arterial oxy gen saturation was found either

(13)

at rest or as the result of exercise.

In the pati-

ents there was no tendency to develop a respiratory
al kalosis after exercise. (24)

Wood concludes that

the total evid ence indicates that hyperventilation
can not be held responsi ble for the symptoms and
si gns of N.C.A., neither by causing tiss ue alkalosis
nor by interfering with the circula t ion; bu t it does
occur in some cases, and when present must a ggravate
certain of the symptoms.

He considers it merely one

mechanism by wh ich psychosomatic man ifestations -are
produced. (25)
Hurst makes this statement in his book ,
"Soldier's Heart is more commonly due to t h e effect
of over-exertion, often associated with prolon ged
mental strain and insufficient sleep, on a heart and
nervous sys tem, which were already weak before the
war, or which have become wea~ened in active service
as a result of some form of toxemia.

Although phy s-

ical strain, men tal strain, and tox emia gene rally
act together, in many cases one or other of these
factors could be definitely excluded.

Soldier's

Heart is often nothing more than a manife station of
an anxiety neurosis". (26)
White found that the indiv iduals in whom

(14)

N.C.A. is easily induced are likely to d evelop the
same s ymptoms on excitement as on exertion, t h ough
in somewhat different de gree and pro po rtion, palpitation tend ing to predominate and dyspnea being much
less mark ed than on exartion ; at such times the
symptoms f orm an excitement syndro me and not an effort syndrome.

In s ummorizing his findin gs as re-

gards etiology he says, "We can only say now that in
some patients neurasthenia manifests itself pre ponderantly by circulatory symptoms, and that neurasthenia
itself is a disorder comm only found in certain indivi duals, usually und er e s pe cial strain, who are
equipped with an especially sensitive nervous system".
(1)

In a more recent re port ~~ ite d iffere ntiate s

between civilian case s and t hose enc ounte r ed in the
Armed Forces.

In civilians the condition is evident

or latent, chiefly in neuropsychiatric cases, in contrast t o the less i mportant, although te mporarily incapacitati ng ,

.c.A. t ha t may involve the more ru 55ed

soldiers as t h e result of all kinds of strain from
battle, infection, or othe r cause for fati gue .

There-

fore, in his opinion, neuro psychiatric analysis of
inductees for military service is of great i mportan ce
for t h e detection and elimination of indivi duals wh o

(15)

would be sub je c t to N.C.A. (10 )
Parkinson comme nts on t he r arity of the
syndr ome in t he Navy and more e s pec ially so in t he
Air Force.

He can s ee no ready explanation for t h is,

ex c ept it may possi bl y be due to t h e gr e ater nu mber
of volunteers in t hese services; a nd t he less strenJ.ous and uni f orm tra ining r equireme nts, particularly
as r egards ma r ch ing with h e avy equi pment.

He is of

the opinion that many of t he soldiers during t h e
last war, who we r e hos pitali zed f r om N.C.A. due to
infe ction, may h ave develo ped a neurotic r e action
follo wing protracted illne ss and numerous h os pital
tr ansfers.

He notes that a bout half t h e patients

with the syndrome s een in military practice h ave had
si mil a r symp to ms in civil life, but they we r e not
s evere enoubh to interfe r e with the i r s edentary occu pation.

The causes are fr e quently multi ple.

He

d ivide s them i n to a constitutional and a psyc h one urotic group.

Und er t h e constitutional e r ou p of etio-

logical factors, he finds an unfit phy sic al and/ or
nervous makeup.

Individuals of t h is ty pe have had

a poor e arly env iornment: sh ow a poor pnysi que and
a lack of vi gor, are we a k lings, and gener a lly poor
soldi e r material.

Under t h e psy ch one urotic, h e finds

(16)

a faulty heredity; evidence of pr ior personal maladjustment; "subconscious re pr essions, inh ibitions,
and conflicts; excessive anxiety produced by hardship".

The various factors may ex ist singly or com-

bined.

He finds the incidence of r he umatic fever

is g reater among t he :~ .C.A. group t h an in healthy
soldiers.

Recent infections may produce the sym-

ptoms when the soldier returns too soon to physical
exertion. ( 27)
In Lewis' latest book he stresses infection less strongly in the etiology.

He still feels

that the nervous sy mptoms found are not a part of
the syndrome, but he appears more receptive to the
idea as evidenced by this comme nt - "a ma tter most
revelant to the present discussion is to know if
symptoms properly belonging to the effort syndrome,
normally persistent increased heart rate and blood
pressure, and exaggerated breathlessness on effort,
can rise directly out of the anxiety states; it
s eems probable they can and that abnormal anxiety
mus t be regarded as a real and important contri bu ting cause in given patients".

Also, " Understand ing

of the relation between nervous states and effort
• syndrome affects successful treatment and deserves

( 17)

further and very careful study".

In discussing his

patients, Lewis notes that they are apt to be highstrung individuals of a nervous tempe rament who may
be sensitive and querulous, or apathe tic and depressed.

There is a h igh percentage of total abstainers

and non-smokers among his cases.

Th e incidence of

venereal disease is unusually low.
fear of the dark, are fairly common.

Pho bias , such as
They frequently

complained of an inabi lity to conc en trate or of emotional confusion.

Some had terrifying ni gh t mare s,

particularly battle dreams.

Breathlessness and faint-

ing attacks were not uncommon on an emotional basis. (6)
Wood challen ges the observation by Lewis that
the symptoms are often no more t han exagge rated manifestations of th_e heal thy responses to effort.

He

found t hat extreme e ff ort rarely produced more than
breathlessness and fati gue in normal young men.

But in

N.C.A. the chief complaint follo wing effort was palpitation in 30 per cent; le f t inframammary pain in 20 per
cent; breat h lessnes s in 20 per c en t; fat i gue in 11 per
cent ; di~ziness in 10 per cent; while in the healthy
controls, t h e ch i ef sy mptom was breat hlessne ss in 80
per cent; fa ti gu e in 12 per cent; palpitation in 4 per
• cent; diz ziness in 2 per cent and pain in none .

He

( 18)

also noted that sweating of the palms of the hands ,
the soles of the feet, and axillae is common in the

N.C.A. group while these are areas of the body which
s weat very little in controls under effort.

These

are also areas of the body in which sweating may be
signi fi cant as an evidence of anxi e ty.

Wood believes

that a different mechanism probably determines the
symptoms in the two instances.

It is h is opinion

that there is a great similarity between the symptoms
and signs of N.C .A. and those produced in norma l per sons by some of the unpleasant emotions, such as
panic , fear or anxiety or in patients with psychoneurosis.

The symptoms are rarely, if ever , confined

to exertion .

They may occur at any time, and "they

are invariably provoked by emotion". (11)

In d iscus-

sing tachycardia as a somatic manifestation of N. C.A.,
Nood states that it is one of the commonest psycho somatic ef f ects, occurring in every one under the influ ence of sufficient emotion .

He goes on to say that

the effort-tolerance t e st, wh ich is based upon t h e return of the pulse rate to normal after effort , is misleading and inaccurate f or d e termining the normal or
abnormal reaction to effort since no attempt has ever
been made to control or to assess the d e 6ree of emot-

(19)

ional reaction in these tests. (25)

Wood fee ls that

the symptoms and signs of N.c .A. are "d irectly or indirectly the result of a neurosis and are not the expressions of an abnormal physiologic response to ef fort".

His conclusion is that they are produced by

central stimulation.

After an analysis of case his t-

ories he states that the central stimulus is e motional and is commonly t he result of fear.

He regards

.C.A. as "an emotional reactive pattern peculiar to
psycho pathic personalities and to su bj ects of almost
any form of psychoneurosis ", and su gge sts anxiety
neurosis as an example of a proper d iagnosis. (28)
Wood reports a family history of nervous ness, insanity or epilepsy in 56 per cent of his
cases.

Either or both parents were afflicted .

It

was rare to find brothers or sisters with similar
complaints unless these we r e also found in a parent .
He was unable to determine whe ther the parental
factor has a hereditary, con genital, or enviornmental influence.

In re gard to the constitutional fact-

or, he found that parental influence causes timi d ity
and character inf ~riority , but not e ffort intolerance;
for out of 66 cases wit~ a constitutional factor, only
11 were incapable of effort for as long as they could

(20)

remember, the other 53 relating the onset of this
disability to other factors.

In childhood, the

patients were frequently timid and delicate with a
tendency to cling to their mothers.

They tend to

avoid s ports which rn i sh t offer physical violence
such as football by minor ailments ·Nhich play on the
solicitude of the mother or doctor . . Phobias, tics,
bed - wetting, nightmares, and stammering are common
in their early history , bu t effort intolerance does
not develop until they are ten or eleven years old
and usually at a much later age .

Wood found the in-

tolerance for effort was almost always li nke d to an
emotional attitude induced in a variety of ways such as misinterpretation of emotional symptoms as
of pnysical ori c in, the growth of a conviction that
t he heart ls to blame (consequen t on some physician's
ill-advised remark or t he patient's ovm high degree
of su gge stibility) with a resultant fear of sudden
death on exertion.
symptoms.

Any kind of effort then produced

A habit or conditioned response is form ed

which maintains the symptoms when conscious fear is
lost.

In discussing the infective f actor, ~ood con-

siders rheumatic fever, influenza, and such diseases
as playing the same part as bad cond itions, gassing,

(21)

concussion, trauma without serious injury, e tc.,
preparing the ground by causing confusion, increas ed
suggestibility, and loss of morale and vitality. (28 )
Wittkower, Rodger , and Wilson in a study of
50 unselected soldiers of t h e present war with clearcut N. C.A. found that 29 of the grou p had noti ced the
first symptoms in civil life; 10 during non-combat
service abroad; 4 after combat experience; 1 wh ile in
the hospital.

This is very much in contrast to the

early reports of Lowis and ot~ers who found the syndrome occurrin g only after t he stress of warfare.
They report a li f e-long physiological inferiority in
15 of the 50 soldi ers; 18 gave a long history of
nervo usness or of neurotic breakd own prior to the onset of the disorder.

In analyzing the c a se history ,

the authors found it was us ual for a number of concurrent precipitating factors to be present prior to
the onset of the syndrome.

Emotional strain was ·the

most frequent factor and occurred i n 34; physical
strain in 23; illness in 21; nicotine abuse in 5;
accident in 4, and gassing in 1.

Emotional strain

was operative in varying form dependent on the character of the individual.
not uncommon .

Fear of s h owing fear was

Strains related to the assumption of

(22)

responsibility; conflicts produced as a consequ ence
of rigid moral attitudes; obsessional drive toward
overwork were all frequent.

Physical strain was

justifiable in some cases only because of the individual being of such poor physique that he was ·
unable to stand the exertion required of the average
recruit.

Influenza or an acute bronchitis was the

fo rerunner of the syndrome in 14 cases; a recurrent
chronic bronchitis in 7 .

They found none of the

patients suffering from N. C.A. to be emotionally
well adjusted .

The authors conclude that the only

constant factor in determining the occurrence of
N.C.A. is the pre-existence of a "c haracter" disorder, and among the precipitating factors emotional
disturbances were the commonest.

The gre at ~ajority

of the patients studied would be considered as of
the obsessional type and possessing as their most
obvious characteristic an over-keen sense of duty
and an over-ri e id morality with anxiety and phobic
symptoms fairly common. (29)
Bro ~m, who reports that over 300 soldiers
with N.~.A. were admitted to the For t Devins Station
Hospital in a twelve-mo nth period , states that one
usually finds that the symptoms date back many years.

(23)

In this group only 3 soldiers developed symptoms for
the first time after being in the Army.

11

The psy chi -

atric approach to this problem reveals the fact that

Ne are dealing with unstable individuals who make a
poor adjustment to civilian life".

The major problem

for the psychiatrist at the induction centers is to
recognize the men with "conscious mot1vation 1' . (3)
Jones and Lewis in a study of more than
200 soldiers admitted during a t we lve-month period
to a center for the treatment of N.C.A. found that

76 per cent had conscious fear accompanyin g their
symptoms at times.

Seventy two per cent had attacks

while at rest correspond ing to the familiar anxiety
attack.

Th is fear might be va gue and ill-defined

or expressed as being related to the possibility of
fainting, falling, or dying.

Almost half the pati-

ents had fairly severe depressive reactions associated with the disorder.

To determine the behavior

of such patients in a fri ghtening situation, they
took the patients during ni gh tly air raids from the
safety of a shelter to a clinic on an up pe r floor.
Twenty one of the 31 patients tested in this manner
indicated they experienced essentially the same symptoms during raids as those of their illness but

(24.)

there were seldom any concomitant physiological disturbances.

The authors conclude on the basis of

their observations that the emotional state of N.C.A.
is partly that of fear .
The authors found that the majority of
their patients believed they had some affection of
the heart and clung to this belief in spite of explanation and reassurance.

Most of them were in-

clined to atbribute their illness to the exer~ion
and effort required in their military duties and the
term Effort Syndrome strengthened this belief.

But

these same individuals were able to exert themselves
in t he carpentry shop or at other forms of occupational therapy without developing symptoms although
the same de gree of exe r tion at physical training or
other formal exercise would bring on severe attacks .
It was ap parent that absorption in the activity sufficient to divert the patients' attention from his
usual preoccupation with the illness made for this
d ifference in reaction .

The authors say, "It 1s not

effort but the situation in which effort may be required, and the emotional attitude of the man towards
the situation, that are the si gnif leant factors".
~

Jones and Lewis report that 60 per cent of

(25)

their patie nts in a seri e s of l J O cases had had a
parent with similar symptoms.

The s oldiers in their

gr oup appeared to be no more asth enic nor to show a
poorer postur e t h an healthy soldi ers.

Sixty-seven

per cent of their g roup h ad had sym ptoms of N.C.A.
before the war with the average duration of all cases
t we lve years, but many of t he se men h ad never gone to
a doctor for relief o f t he Sfmptoms.

Th ose who were

delicate physically or had a subacute anxiety a bout
their hearts, t ended to avoid games and e.x ercises and
often dr i fted into sedentary occupations.

',iany were

shy, tense, sensitive or hy pochond rical, but they had
worked out an adaption f or the mselve s and the ma Jority were functioni ng adequately in their c i vilian enviornrnent.

In the early history, t hey found fairly

f r equently a diagnosis of functional murmurs or other
trivial symptoms with avoidance of effort stressed by
the physician and r egistering a conc e rn in t he ind ivid uals' mind about his h eart.

The attit ude of some pati-

ents to ward military s ervice was one of ho r r or introduc ed by a wid owe d mother whose hus band had be en killed
in t h e last war.

Others while expr e ssi ng a dislike of

mill tary service, e x pre ssed a desire to "stick 1 t out".
In analyzing t h e pr e ci pitati ng f actors as

(26)

related by the patients , they regarded them as heav ily colored by the individual's prejudices and half knowl_e dge.

The patients blamed the exertion and

effort of the work : exposure , the diet, heart strain,
sometimes nerves, or a poor constitution.

Definite

contributory causes were exhaustion , infection, and
insufficient sleep but with the cl earance of these
factors in the hospital , the symptoms persisted .

Be -

sides the more re~ote predisposing causes, psychological stresses related to the war sitJation were
added, such as seperation from wife and family; worry
about financial and domestic troubles; uncongenial
company; unsuitable work ; traumatic expe ~ience such
as the evacuations at Dunkirk and Boulogne and so on .
Other important causes are the effects of repeated examinations of the heart and incorrect diagnosis .
Among the post-i nfective

6

roup the authors

found either a mild depressive patt e rn or a neurasthenic reaction developing during conval a scence.
'1/hile the organic conditions were never sufficient
to account for the sympto ms of N.C.A., sometimes,
they were important factors in the onset of the syndrome but emotional factors served to perp3tuate it.
'J;'hey conclude that the evidence is t hat N.C.A. is

( 27)

not a homogenous group from any clinical standpoint.
11

The syndrome is, however, in its setting, causes

and form, a neurotic one.

This is no t to say that

it is mainly a psycho genic disorder.

Neurosis, like

all mental disorders, can be in considerable measure
physio genic, but it does have to exhibit disturbances
of function at a high level of integration and its
symptoms must not be such as can be properly attributed to definite and recognizable organic disease.
In this sense N.C.A is a neurosis". (30)
Oppenheimer, in discussing the basis for
the symptoms in N.C.A., says that it seems to him
that an abnormal reactivity of the nervous system,
including the innervation of the entire circulatory
system may account for the varying neuropsychosomatic
symptoms.

This irritability or instability of the

nervous system may originate in an increased stimul-

ation of the cerebral cortex.

From the cortex the

stimuli may pass to the hypothalamus which is a center
for the autonomic nervous system.

The hypothalamus

is connected on the one hand with t he cortex and on
the other hand probably with the vagal nuclei and the
sympathetic.

So, disturbances in the hypothalamic

re gion may affect respiration, pi lomo tor reflexes,

(28)

vasomotor reflexes, sudomotor and other reflexes.
In this way one may explain the great variety of
symptoms of N.C.A. , some of them characteristic of
vagotonia, some of sympathicotonia.

He doesn 't con-

sider the humoral mechanism as being very likely.
To him the thesis that there are situational factors that will prod,.J.ce N.C.A. in the individual because of a basic attitude toward that situation is tenable.

Some indivi du als will show sym-

ptoms of the syndrome in the face of disagreeable
circumstances such as warfare , threat of war , or
merely drafting.

This is due in part because some

are constitutionally more susce ptable, but in addition there are other factors, such as motive.

"In-

deed one does not have to resort to deep psychoanalytical investigations to uncover th e se latent conflicts.

Just superficial consideration will detect

emotional attitudes that can give rise to conflicts.
If for example a man feels that he is enlisting in
a cause for himself or his family, and that there is
no alternative, or the alternative is even worse ,
t h en there is no conflict.

If he is compe lled to go

to war a gainst his own inclinations, then there may

qe a conflict and there is a basis for an anxiety

(29)

state .

N.C.A. seems to me to be the somatic compon-

ent of a psychosomatic state.

The more severe the

.C.A., the more it is an expression of visceral
rather than of an articulate protest.

Pre-war and

war conditions make manifest symptoms referable to
the cardiovascular system, just as they pr oduce gastrointestional symptoms, e.g., nausea, vomiting or diarrhea, genitourinary symptoms such as polyuria, and
respiratory and sudomo tor sy mptoms". (13)
According to We iss, one of the commonest
causes of fatigue is emotional conflict which uses up
energy that is then not available for other purposes .
The anxiety may not be obvious for several reasons
but conflict which is sapping energy may be present
nevertheless.

It may express itself in vague fears

which the subject is unwilling to discuss.

"Patients

often deny the exist ence of any psy cholog ical difficulties and persistent inquiry may be necessary before their presence is acknowledged".

Such problems

cause fati gue and fati gue of this ori gin is the background for a great many cases of N. C.A .

He considers

N.C.A. as a psychosomatic disorder with circulatory
manifestations.
p,ersonali ty . ( 31)

It is primarily a disorder of total

(30)

During the fourt een months from April, 1941,
to June, 1942, 83 cases of N.c .A. were observed among
the British forces in Iceland.

Rodger reviewed these

cases to determine whether the conditions of service
in Iceland played any significant part in the development of the syndrome.

Of the 83 cas es , 3 were from

the Navy , 2 from the Air Force , 1 was a civilian employee , and 77 were from the Army.

Of these men 63

(76 per cent) were considered unfit for active service
and were evacuated.

The remaining 20 (24 per cent)

were considered mild cases, and after suitable reassurance were returned to their units for full duties .
No cases were considered to have been directly caused by war service, but of the 63 cases evacuated 5 appeared to have been aggravated by war serOf these 5, one suffered from hypermetropia and

vice.

'
later developed other features of the syndrome.

An-

other, a ge 38, felt he couldn't "kee p up" with the
younger men in his unit.

A third went through the Nor-

wegian campaign five weeks after an operation for bilateral inguinal hernia .

The f ourth case was that of

a soldier who bad always been enga ged in sedentary
duties .
ing.

He broke down when he started intensive train-

The symptoms in the fifth case appeared after

(31)

hospitalization for "acute rheumatism" .

All of the

58 cases considered unconnected with war service
that were evacuated showed either a poor family history or a past personal history of "constitutional inferiority" or both.

Rodger says that it was not d if-

ficult to reveal the familiar historical pattern of
an over- protective parent firmly implanting the conce ption of delicate health in the mind of the child
or adolescent •.
On the whole, the climatic conditions in
Iceland have not been f ound to be causative factors
in the production of N.c . A.

"The majority of these

cases were already psychologically predisposed to
develop the syndrome.

This t hey did when they were

confronted with the physical and psychial difficulties of active service in the field 11 •

The small

number of cases occurring a mong Naval and Air Force
personnel was not accounted for: perhaps the explanation lies 1n a greater selectivity of candidates
for them. (32)
Spillane says, "None but the most casual
observer could fail to detect the fund amental i mpo rtance of heredity and constitutional factors in the
development of the illness.

The individual ls rarely

(32)

of the athletic ty pe; even if h is build is average
h is inclinations a r e often s edentary.

In reality

he se ems mo re untrainable than untrained".

Exertion

h as al ways b een avoided, and his recreation non-energetic.

Alth ough in many instanc e s signs of defective

physical develo pment are encounte r ed, t h e existence
of similar and even g r eater h and icaps among successful soldiers indicates t hat some other factor is at
work.

It is probably a nervo us one.

It a ppears that

the fundamental h ereditary factors are those which
affect t he nervous system rather than the physical
constitution.

This is borne out by the f a ct that

there s e ems to be a hi gher incidence of minor nervous
disord ers in the near relatives of such men.

He con-

siders the d istress ex perienced during or shortly
after physical exe rcise to be due to an abnormal nervous reaction.

"Hyperventilation is almost certainly

not a causative f actor, but is merely one of the
several respiratory manif e stations of e motions and
anxiety".

He conclud es, "The 5roup of pati ents who

are diagnosed as su f feri ng from t he eff ort syndrome
are psychoneurotics in whom somatic manif e stations,
in the cardiovascular sphere, are prominent.

Psycho-

logical difficulties a re also presant, but are f req-

(33)

uently mas k ed.

There is no evi d ence that a fund-

amental physiolo gical defect is at work in the majority II•

(

33)

Dunn remarks t h at a ma j or difficulty in accepting t he presence of an emotional component in
N.C.A. arises from the failure of t he se patients to
complain of any psychological d isturbance.

They may

express no fears or anxi e ti e s verbally eve n t h ough
the symptoms are those us ually associated with fear.
Approximat e ly 70 per c ent of the cases meet t he criteria for the pr e sence of neurotic r eaction in that
/

t h ey show conflict arising fro m a precipitating cause
and evidence of pr edis position of varying degree.

He

finds t h at t h e family setting and early life experience of the individual is of more significance than
the constitutional and he redit a ry fa c tors.

Pr e ci pit-

ating factors may be emotional strain, phy sical strain
or inf~ction, but "the i mportant e tiolo gical factor
seems to be anxi e ty, anger or guilt actuat ed particularly by military service".

In h is opinion, t h e con-

dition should be cla s sifi ed Nith the psych osomatic
ne urosis. (34 )
N. C.A. is ch a r a cter iz e d by mani f estati ons
wh ich perm it c onside r ab le l a tit ude for diagnostic in-

(34)

terpretation.
11

In a recent article Reisin5er states,

There is a growing trend to place this disorder ,

like peptic ulcer , among the psychosomatic diseases,
which have become a province of neuropsychiatry.

To

some examiners, the manifestations are those of a
psychoneurosis , usually of the anxiety type; and it
is true t hat many patients held to have N.C.A. also
have a psychoneurosis , yet the relationship between
the two is not clear.

?urthermore , a distinc tion

seems possible between the patients in this group,
and those who have no circulatory disability but fix
their anxieties upon the heart , usually episodically".
(2)

"To atte mp t to establish a uniform aetiology in cases of effort syndrome is fallacious.

In

t ypical examples we recogn ize many of the physical
accompaniments of anxiety, and the chief hope of amelioration lies wi t h the psychotherapist whose tas k
must be to identify t ne chronic emotional state conflict, fear and the like - which may be responsible.
The difficulty of investi gation, great enough in ordin ary circumstances , is substantially enhanced by the
circumstances of military service where the perpe tuation of the disability is to the patients advantage". (35)

(35)

TREATMENT
The military i mportance of N.C.A. lies not
only in the larg e aumber of cas e s s een but in the
tr e atment a nd possible reha bilitat i on of them.

The

tr e atment of t h e condition de pends upon our understanding of the mechanism involved in its development, and must be lar gely pro phylactic .
N.C.A. sh ould be reco gnized as early as
possible, e specially in children, and measures taken
to prevent the condition from becoming chronic or
permanent.

Parents, child welfare clinics, and

family and school d octors may prevent or provoke the
condition.

"The failure to diagnose rheumatic card-

i tis may be a bad mistake, but its diagnosis wh ere
none exists is wor se". (28)

In potential cases, 1 . e . ,

those with f amily and previous personal histories of
neuro psyc hic factors, psych ic insults sh ould be prevented or removed. (13)

!1.U litary medical boards must

learn to recognize personalities tha t will not stand
up to military service .

Of prime importance is the

proper screening at induction centers by the cardiologist and the psychiatrist of men likely to develop
the syndrome - we~klings of poor phy sique unli ke ly to
•
improve by training, those obviously of a nervous

(36)

make-up, those with similar symptoms in civil life,
and those with pe rsistent high tachycardia. (27)
White states, "One should not admit individuals to
the Army with the idea that training will help them
to outgrow their state of ill health". (36)
If already accepted a nd serving , a man at
his unit showing constant incapacity for prolonged
exertion may be given a less strenuous job in which
he will be useful instead of swelling the number with
N.C.A.

It is better to keep him with the unit if at

all possible, avoiding t h is diagnosis.

If he is un-

fitted for t he li gh ter work, or if no ne is available,
the soone r he is discharged the better. (27)

N.C.A.

is due in part at l east to emotional disturbance,
especially fear.

Therefore the cause fo r t he emot-

ional upset should be removed; but if this is impossible, the individual should be assisted to make an
adjustme nt.

"The medical officer can sometimes stop

the bullying non-commissioned officer from precipitating N.C.A.; if not, he may adjust the recruit to
this hardship and to his fear of army life 11 •

(

13)

It is im portant to allow an adequate convalescent period after general infec tions, bronchial
attacks, or s ever e operations.

Aft e r complete re-

(37)

. covery, patients should be gradually hardened before
returning to full duty.
Fraser makes an interesting remark since
the same general plan is being foste red by some in
this country at the present time.

He says, "I would

advocate for at least one year, preferably two years,
a communal outdoor life for our lads.

This should

be devoted for the first six months to games, physical
drill, and general education at t he a ge of 17 or 18,
and for the rest of the time to military education.
Let us hope t hat these lads will not be wanted for
active warfare, but there is no doubt that such training will enormously enhance their national value in
civil life". (37)
There is no specific treatment of the developed case.

Hyman says that it is unfortunate that

medical opinion has foste red the idea that these cases
are ge nerally hopeless and should be discharged from
active service without delay.

While it is true that

many individuals with unstable psy chosomatic mechanisms l ead an unhappy existence from the crad le to the
grave, it is also equally true that a lar ge percentabe
may be returned to useful and happy lives.

In so far

• as military work is concerned it is possible to re-

/

(38)

habilitate many of t h em. (4)
In 1916, Lewis devised a seri e s of graduated exercises that proved us e f u l both for treatment and pro ~ osis.

He used t he se daily 6raded

physical e x ercises with route marc h es over a period
of five or six week s.

He found that prolon ged rest

is not helpful, but whe re exhausti on is severe, and
followin g acute infections, a few days' rest may be
necessary.

Following any rest t hat may be considered

advisable, the patient is started on the sim plest of
exercises of not more t h an fifte en minutes' duration,
and, if he is never required to exert himself sufficiently to produce severe sympto ms, his capacity
for more severe and prolonged exertion is gradually
developed.

According to t he grade the patient is

able to reach in t h e course of a f e w we ek s, it is possi ble to gau ge h is proba b le fitness for one or other
of the categori e s of active service in a short period
of time, and to enable a decision to be reached q ~ick ly in the case of those that are unfit for any form
of further service. (6)

Op penheime r says that the re-

sults were fairly good, but it was difficult to tell
whether it was the physical exercises themselves or
~

the psychotherapeutic effect of the latter which ac-

(39)

counted f or the relatively good results. (13)
~ae first step in treating N.C.A. is to
convince the patients that they are the subjects of
no serious disease and above all to discount the
idea that the heart is at fault.

Lewis states,

"Their symptoms should be ascribed to a temporary
and unserious state of ill-health, a general lack of
tone and fitness .

The attitude to the patient should

be one not of diffidence but of confident optimism.
Their demonstrated capacity to exercise su pports this
attitude".

Many of the patients are started on the

road to recovery by a program in Nhich the men are
sent out of doors, are required to take physical exercises, and are encourage d to amuse themselves actively in their spare time.

The exercise and outdoor

life brings them back to a more vigorous habit of
mind and body.

"The men see the pro 5ress of their

comrades toward health; they feel progress themselves. (6)
Graduated drill under an intelli ge nt and
co-operative instructor is needed to promote physical
fitness, and it is a sound method of reassurance by
implication; but games are equally important , and
every inc entive to recover by su ggestion and dis-

( 40)

traction should be employed according to Parkinson.
Failure in such treatment will be recognized by the
production of symptoms and visible signs in the course
of such retraining.

If further treatment is not worth-

while in particular cases, discharge or lower grading
of the genuine incapable is indicated, and the sooner
the better if rehabilitation in civil employment is
to be successful.

By

such sorting the standard among

the progressive group is maintained and encouraged. (27)
As the mental element in the disorder be come

more generally accepted , the importance of games and
other forms of occupation under skilled instruction
was recognized.

Occupational therapy has been recog-

nized for many years as of great value in the treatment of psychoneurosis, and so carpentry, sign-writing,
plaster-work, g ardening, and farm work are now being
used in the treatment of N.C.A.
"Graduated exercis e s are not to be re garded
as the very centre and basis of treatment.

Regular

occupation in the workshops was made as prominent as
games and physical exercise in the re gime of treatment, but even so it was clear that one could not ,
by exercise, build up a man with effort syndrome in
the way that Mi lo of Crotona learnt to carry a bull" .

( 41)

The best treatment was found to be an individualizing treatment dependent on what seemed to be the
best t hing for him after a full psy chiatric assessment. (38)

According to Abrahams, exercises have

their use but their application is li mited .

A course

of physical training, combined with good food and a
re ~ular life, will benefit cases of post infective
debility or underdevelopment, but even in these their
psychological value must not be overlooked.

In cases

of N.C.A. which seem to arise from constitutional inferiority and s eem to have no causative phys ical defect the results of physical t herapy have been di sappointing.

Their treatment is the concern of the

psychiatrist . (35)
In :.voods opinion physical rehabilitation
helps normal persons who are convalescent from infectious diseases or those Nho are simply out of training;
but a s a treatment for N.C .A. it "evades t ern issue,
and 1 t is about as effe ctive as psychotherapy for c ancer11.

He goes on to say t hat oc c upational therapy

prevents introspection and adds interest to the day,
but it has little bearing on the outcome.

There is

evidence, however, that with nothing to do patients
•

tend to get worse. (28)

(42)

When the condition is discovered the patient should be handled firmly but with understanding
by the medical officer.

It is usually possible to

decide at once whether the man is capable of adjustment and worth encouraging, or whether he is better
discharged from the Army.

Only the doubtful cases

should be sent to a hospital .

The period in the

hospital should be as short as possible.

Once it is

clear that there is no organic disease and the condition is properly classified as N.C.A. , further
close examinations may be harmful and should be avoided.

The heart is dismissed from the mind of the

medical officer and by every means from the mind of
the soldier.

He s hould be clearly told that the

heart - and lun gs - are sound, and that he is out of
condition. (27)

Wood advocates informi ng the patient

of the nature of his illness and treating him as a
psychoneurotic since the distaste for this label may
prove helpful .

The patient must be induced to be-

lieve that he is suffering from the effects of emot ional disturbance and not from any disease or alteration of v i sceral function. (28)

This reassurance

of a sound heart and explanation of the functional
disorder is often curative in the mi l der case where

(43)

a fully developed neurosis is not present .

Dunn

states, though, that : "Reassurance must be directed
not only toward convincing the patient that his
heart is sound but toward demonstrating to him that
the conflict responsible for the symptoms is not
shameful and sti gmatic" . (34)
Direct attack on the underlying mental
disturbance is the chief treatment in the more dif ficult case .

For a typical anxiety neurosis , Nood

outlines : a) dispel false fears, b) encourage the
patient to meet real fears , and c) eliminate the
overwhelming fears by change of enviornment if neces sary .

These measures should be ado ~ted quickly to

prevent the establishment of a habit . (28)

Since

the underlying psychic disorders varies , however,
treatment must be altered ind ividually . (38)

Fail-

ure to recognize and to treat the psychic factor may
allow the syndrome to become fixed or worse in spite
of reassurances and re - education .

This oversight

has been the cause of ineffectiveness of trea t ment
in the past . (34)
In time of war psychiatry snould be devoted
chiefly to those who do not r es pond to simple en,

couragement , reassurance , and graduated exercises . (37)

(44)

Caughey finds that the formal methods of psychotherapy are effective only after a careful physio logical analysis of the situation has been completed
since the psychiatrist is handicaped if the patient
feels the medical aspect of his illness has been
neglected. (39)

Parkinson believes that psycho -

logical methods of treatment will have about the
same de gree of success as they have with the common
functional illnesses in civil practice .

Those who

really want to ge t well and to remain in the Army
are likely to be helped greatly by psychotherapy . {27)
Drugs have a limited use and should be avoided if possible .

Sedatives may be of occassional

value during periods of excitement or insomnia.

Ben-

zedrine on rising has been used with success to pro duce temporary im provement as an aid to psychotherapy.
(1, 13, 29)

Vitamins are given when probable defic-

iency indicates, some advocating large doses of nicotinic acid, the vasodilator properties of wh ich are
supposed to have a g ood psychi c effec t. (13)
Crile advocates surgical treatment of those
cases which are resistant to medical management by
interup ting the brain-adrenal-sympathetic chain at
the adrenal glands by denervation, or at the celiac

(45)

ganglion by ganglionectomy.

This is still considered

an experimental procedure although excellent results
have been reported in selected cases.

"Of 114 cases

of N.C.A. treated by adrenal denervation and followed
up, in 107 cases or 93.86 per cent, the condition was
cured or improved".

Of 14 cases subjected to celiac

ganglionectomy and section of some communicating
branches to the adrenal medulla, 13 were followed up;
"in 12 of these, or 92 per cent the condition was improved or cured". (40)
Wittkower, Rodger and Wilson in their experience found little tendency for spontaneous improvement and methods of treatment so far used, though
giving temporary benefit in some cases, have failed
almost completely in restoring fitness for full service. (30)
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Treatment in the Army is shackled by in-

ability to remove the distressing enviornmental factors which have caused or have a ggravated the breakdown;
but the difficulty in establishing intimate contact
with a patient who did not choose his medical confidant; by the duty of having to serve the State first,
the patient second 11 • (29)

"The ideal result is a-

chieved when a man ceases to complain, willingly carries through his treatment, and acquires a healthy

(46)

desire to return to and r emain with his unit" . (27)

( 47)

COURSE A~ D PROGNOSIS

The course of N.C.A. is very variable, but
the prognosis is always good so far as leng th of life
is concerned.

The de gree of incap acity de pends chief-

ly on the intensity of symptoms and on t h e adequacy
of treatment. (1)

The most promising cases are those

with mild symptoms of recent ori gin who want to get
well and remain with or return to their units.

Pati-

ents with sym ptoms following some recent acute infection will often overcome them if they receive a sufficient convalescence.

When symptoms are of long dur-

ation, and where considerable tachycardia persists,
the prognosis as to improvement is poor, especially
in men desirous of being dischar ged and therefore

tending to nurse along any disorder rather than combating it.

The more the ne rvous a nd psychic symptoms

involved the more questionable is the return to full
duty. (27)
The only reliable me thod of evaluating the
i mm ediate pro gnosis is to consider the history. (28 )
Fraser says t h at t h e examination of the se patients
involves much more t han the recogniti on of t he syndro me.

"The mental and physical constitution, the

capacity to face mental and phy sical strain in the

(48)

past, the circumstances associated with previous
failures, all the factors contributing to the onset
of the present attack, and the influences experienced following the onset must be determined .

Then

only can the likelihood of fitness for f'urther active
service be estimated".
He believes that the majority of cases can
be classified into one of the following groups:
1 . Those with organic heart disease, pulmonary
tuberculosis, hyperthyroidism, etc .
2. Those with constitutional weaknesses , mental
or physical, which render them incapable of
being fitted for service conditions.

3 . Those from sedentary occupations or with poor
physique who require a long er than average
period of training to fit them for service
conditions.

4 . Those in whom an acute infection apparently
determined the onset of the symptoms .

5. Those in whom psychoneurotic factors dominate
the picture.
From his experience in the last war, soldiers
belong ing to groups 1 and 2 should be discharged from
the service .

Those belonging to group 3 can usually

be trained to fitness for some one of the service catagories.

Of . those in group 4 in whom the precipitating

infection is rheumatic feve~, only half can be returned
~

to service; but in the case of other infections, care-

(40)

traction should be employed according to Parkinson.
Failure in such treatment will be recognized by the
production of symptoms and visible signs in the course
of such retraining.

If further treatment is not worth-

while in particular cases, discharge or lower grading
of the genuine incapable is indicated, and the sooner
the better if rehabilitation i n civil employment is
to be successful.

By such sorting the standard among

the progressive group is maintained and encouraged . (27)
As the mental

element in the disorder become

more generally accepted , the importance of games and
other forms of occupation under skilled instruction
was recognized .

Occupational therapy has been recog-

nized for many years as of great value in the treatment of psychoneurosis, and so carpentry, sign-writing ,
plaster-work , g ardening , and farm work are now being
used in the treatment of N.C .A.
"Graduated exercis e s are not to be re garded
as the very centre and basis of treatment.

Re gular

occupation in the workshops was made as prominen t as
games and physical exercise in the re gime of treatment, but even so it was clear t ha t one could not ,
by exercise , bu ild up a man with eff ort syndrome in
the way that Mi lo of Crotona learnt to carry a bull".

(50)

A number of the patients recovered entirely
and t h ou gh the ge neral tendency of the cases was towards recovery, the majority progressed to a certain
point only or showed no change. (6)
Wood used the same method of grading in his
series of 182 cases.

He reports that 31.3 per cent

of his cases were sent back to full duty and 36.3 per
cent to light duty; 32.3 per cent were discharged.
A recent follow-up showed that 25 per cent were still
on full duty . {28)
The ultimate prognosis was investi gated by
Grant.

Of 601 cases studied over a five - year period

following the last war 15.3 per cent recovered entirely, 17 . 8 per cent improved, 56.2 per cent remained
stationary, while 3.2 per cent become worse .

The in-

cidence of serious disease was 8 .7 per cent, the most
frequent infection being pul monary tuberculosis (3.7
per cent).

It was found that while t he death rate

was no more , the incidence of pulmonary tuberculosis
was 80 per cent greater than in the ge neral population
of London for the same period.
Grant adds that this ge neral prognos is is
modified by the age of the patients and the tolerance
• to exercise .

Thus the percentage of those between 17

(51)

and 20 years who were finally classified as fit was
25 per cent , whereas it was only 2 . 1 per cent for
those between 41 and 50 years of age .

In the same

way the percentage of ultimate recoveries paralleled
the grouping based on exercise tolerance , that is ,
the better the patient's tolerance to exercise , the
greater were his chances for ultimate recovery . (41)
Recovery from considerable degree of N. C.A.
is possible with care , but the patient is always like ly to have a return of symptoms if there is a return
of the causative factors - infection, fati bue , worry ,
and emotional stress .

I f these factors can not be

controlled, neithe r can the N. C. A. be controlled . (1)

(52)

CONCLUSIONS
It is generally recognized that there is
often a constitutional predisposition (physical and
emotional) and then a precipitating factor, such as
exhaustion from physical fatigue, convalescence from
infectious disease, traumatic emotional episode or
a combination of these factors, which causes symptoms to appear.

The vasomotor instability is only

one phase of the disordered constitution, the psychic
phase is another and the more important from the
standpoint of treatment.

'
Even though many factors
enter into the
problem psychotherapy is the best tool in its management, and this fact is either explicitly stated or
i~plied in most of the important contributions on the
subject.

Treatment has been relatively ineffective

in the past due to a failure to reach the underlying
emotional tension which keeps the symptoms in force
in spite of persuasion, reassurance and reeducation.
Treatment may be most effectively conducted by teamwork of the cardiologist and psychiatrist.

(53)
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